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Particle Accelerators, Lasers, Electromagnetic Cavities and Atomic Beams :
Symposium Celebrating Swapan Chattopadhyay's Retirement on his 70th.
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Å Particles, Light, Swapan! 

Å X-ray FEL in a flash!

Å Wonderful noise!

Å Final thoughtsé
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Particles, Light, Swapan!

As the founding director of CBB, Swapan had a vision for beam physics especially beam interactions with 

light!

Under Swapanôsvision and leadership, pioneering work at CBB includes

Å Ultrafast X-ray generation by Thomson scattering

Å Ultrafast X-ray generation by laser slicing

Å Transient-time optical stochastic cooling

Å Laser plasma accelerators

Å Three-dimensional FEL theory 

Å é
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Particles, Light, Swapan!

In May 1998, I finished Ph.D. from Stanford 

Å Had a postdoc offer at LBL but turned it down

Å Went to Argonne to work on FEL with Kwang-Je
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Due to sustained interaction, some electrons lose energy, 
while others gain Č energy modulation at l1

e-losing energy slow down, and e-gaining energy catch up 
Č density modulation at l1 (microbunching)

Microbunched beam radiates coherently at l1, enhancing 
the process Č exponential growth of radiation power
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Electrons slip behind EM wave by l1 per undulator period (lu)
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XFEL in a flash!

E t

E t

vxEx > 0 vxEx > 0vxEx > 0 vxEx > 0



FEL oscillators

(High-average power)

X-ray FELs! (High 

coherence and power)
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time

Synchrotron 106 photons

100 fs

10 ps

XFELs are extremely bright and ultrafast
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LCLS (2009): the first hard X-ray FEL!

1.5 Å

~3000 Citation!


